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Chapter 3 

Stress in children after parental stroke 
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Sieh, D. S., Meijer, A. M., & Visser-Meily, J. M. A. (2010). Risk factors for stress in 

children after parental stroke. Rehabilitation Psychology, 55, 391-397. 
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Abstract 

Using data from a sample of 44 children aged 7 - 18 years and their parents (n = 29) 

in 9 participating rehabilitation centers across the Netherlands, we assessed risk 

factors for stress in children 3 years after parental stroke. Parents completed ques-

tionnaires on patient functioning (cognitive disorders, communicative disorders, 

and dependency on activities of daily living), depressive symptoms, and perceived 

quality of marital relationship at 4 assessments, from the start of rehabilitation until 

3 years post-stroke. Results showed that girls experienced more stress than boys. 

Spouses’ depressive symptoms during the first year after stroke were positively 

correlated with stress in children. Patients’ depressive symptoms 2 months post-

rehabilitation (2 months after discharge from the rehabilitation center), 1 year, and 

3 years post-stroke were also positively correlated with stress in children. The per-

ceived quality of marital relationship decreased over time and at 2 months post-

rehabilitation, it was related to stress in children. Stress was not related to patient 

gender and functioning. Early prediction of long-term stress in children after paren-

tal stroke may be most accurate on the basis of children’s gender (female) and de-

pressive symptoms in the patient. 
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3.1 Introduction 

Stroke is one of the most disabling diseases. Survival rates of early stroke are in-

creasing (Visser-Meily & Meijer, 2006). Approximately 40 000 adults, many of whom 

have children, suffer from a first-ever stroke in the Netherlands each year (Dutch 

Cardio Vascular Disease Association, 2009). The majority of stroke survivors are 

functionally impaired due to illness-related characteristics and require assistance 

from professional as well as informal caregivers (Visser-Meily et al., 2005b). After 

recent discharge from the rehabilitation center, 62% of stroke patients depend on 

others with regard to Activities of Daily Living (ADL; Pettersen, Dahl, & Wyller, 

2002). The prevalence of emotional problems among caregivers of stroke patients, 

including strain, depressive symptoms, and anxiety is estimated to range from 20 to 

55%. In the chronic phase after a stroke, spouses report a further decrease in satis-

faction with sexual life, marital relationship, and family life (Visser-Meily, Post, Van 

de Port, Maas, & Van den Bos, 2008). Family oriented stroke research addressing 

child adjustment accords a major role to differential characteristics of patient, 

spouse, and children (De Vos & Eilander, 1994; Visser-Meily et al., 2005a). Children 

of stroke patients especially suffer in the beginning of inpatient rehabilitation, with 

prevalence of (sub)clinical behavioral problems being up to 54% (Visser-Meily et al., 

2005a). However, even 1 year post-stroke, every fourth child proves to display de-

pressive feelings or externalizing behavior problems (Visser-Meily et al., 2005b). 

Stress in children presumably plays a mediating role between child functioning 

and stroke-related factors like physical, cognitive, and behavioral changes of the ill 

parent. According to stress theory, children may interpret their parent’s illness as 

threatening because they feel unable to adequately react to stroke-related stressors 

and perceive that stroke-related consequences exceed their cognitive and behav-

ioral efforts (Pederson & Revenson, 2005). Children with fewer cognitive and social 

resources to cope with parental stroke may experience more stress, resulting in 

more problem behavior. Stress depends on the evaluation of a threatening event as 

stressful (primary appraisal) and on the perception of coping repertoires useful to 

deal with the event (secondary appraisal). On the one hand, when children continu-

ously feel overwhelmed by parental stroke and its consequences, it is likely that 

they internalize undesirable feelings as depression, anxiety, and physical com-

plaints. On the other hand, they may externalize their problems by means of delin-

quency or aggressive behavior (Lazarus, 1974; Folkman, Lazarus, Pimley, & Novacek, 

1987). A review on parental illness provides empirical support to these theoretical 

underpinnings by stating that children’s adjustment is determined by the perception 

of stressfulness rather than by the severity of illness (Korneluk & Lee, 1998). Be-

cause of its hypothesized mediating role, stress may be an early sign of problem 

behavior persisting into adulthood. Instead of focusing on acute stress which is a 

common reaction to the threatening experience of a family member suffering a 
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stroke, this paper focuses on persistent long-term stress (Verhaeghe, Defloor, & 

Grypdonck, 2004). 

In a prior study on long-term adjustment in children after stroke, child and par-

ent characteristics at 3 years post-stroke were related to stress 3 years post-stroke. 

Internalizing, externalizing, and total problem behavior in adolescents measured 

with the Youth Self-Report (YSR) 3 years post-stroke were related to stress in chil-

dren at the same time point. In contrast, parent reports of problem behavior in 

children with the Child Behavior Checklist (CBCL) showed no such relationship, sup-

porting the notion that assessment type may play a role in risk screening for stress 

in children (Van de Port, Visser-Meily, Post, & Lindeman, 2007). Our paper expands 

the prior study of the same sample by investigating child and parent characteristics 

at four time points, from shortly after parental stroke until 3 years post-stroke, and 

relating them to child report of stress 3 years post-stroke. Unfortunately, we could 

not integrate problem behavior in children in relation to child reports of stress be-

cause children filled in either the CBCL or the YSR, producing two separate samples 

of only 44 children. Nonetheless, expanding on previous work with respect to other 

salient variables related to child reports of stress enables us to point out risk factors 

for elevated stress levels in children years after an ill parent suffered a stroke. 

In the prior study, female gender of the child and parental depression emerged 

as risk factors for stress in children. In a review of 52 studies on the impact of paren-

tal cancer, children’s gender and parental psychological functioning also emerged as 

salient variables related to child functioning (Visser et al., 2004). Research is conclu-

sive that girls are at greater risk for stress than boys. Physical functioning of the ill 

parent presumably acts as another risk factor. However, a review on stress among 

families of patients with traumatic brain injury concluded that behavioral and intel-

lectual impairment of the ill parent is related to stress in children, but physical im-

pairment of the patient did not show this relationship (Verhaeghe et al., 2004). 

Nevertheless, it is important to note that illness-related characteristics appear to 

negatively affect both healthy parents’ and patients’ well-being, which in turn may 

trigger stress in children (White, Poissant, Cote-LeBlanc, & Wood-Dauphinee, 2006). 

The prior study in this cohort showed that marital functioning did not relate to 

stress in children, while other studies contradict this finding, meaning that the qual-

ity of marital relationship should not be discarded as potential risk factor for stress 

in children (Visser et al., 2004; Visser et al., 2006a). In summary, stress in children 

whose parents are physically impaired has shown to be related to children’s gender, 

children’s perception of the stressfulness of illness, parental depressive symptoms, 

and marital functioning. We therefore hypothesize that female gender, parental 

depression, and low quality of marital relationship will be positively related to stress 

in children. 

The aim of this longitudinal study is to explore early risk factors for long-term 

stress in children. Besides contributing to our understanding of stress theory and 
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family functioning under the impact of parental stroke, this study illustrates which 

predictors are necessary for early screening of future stress in children whose par-

ent suffered a stroke. We assess salient characteristics of children, patients, and 

spouses (i.e., age, gender, parents’ depressive symptoms, perceived quality of mari-

tal relationship, and patient functioning) and relate these characteristics to stress in 

children 3 years post-stroke. In this study, patient functioning is defined by restric-

tions in cognitive, communicative, and ADL functioning. Patient and spouse charac-

teristics are known to change from acute to chronic phase (Visser-Meily et al., 

2009). The impact of stroke on family members may vary by time due to a process 

comparable with reactions to a stressful life event (Verhaeghe et al., 2004). Conse-

quently, we assess parent characteristics at cornerstones in the disease process: the 

earliest possible assessment after stroke (acute phase, Time 1), an assessment 2 

months post-rehabilitation after recent discharge from inpatient rehabilitation 

(phase of outpatient recovery, Time 2), an assessment 1 year after the stroke (start 

of chronic phase, Time 3), and a long-term assessment 3 years post-stroke (chronic 

phase, Time 4). 

3.2 Method 

3.2.1 Participants 

Subjects were the children of stroke patients included in the Functional Prognosis 

after Stroke (FuPro-Stroke) study (Schepers, Visser-Meily, Ketelaar, & Lindeman, 

2006; Van de Port, Kwakkel, Schepers, & Lindeman, 2006). The patients had recently 

suffered from a first-ever stroke and had been admitted to a rehabilitation center. 

When the patient had a spouse and children were between 4 and 18 years of age 

living at home, the specialist also invited these family members to participate in the 

study (Van de Port et al., 2007). Exclusion criteria for children were: having a serious 

chronic illness or having behavioral problems for which professional help had been 

obtained prior to parental stroke. The baseline level of children’s internalizing be-

havior problems, indicated by the T-score of the Child Behavior Checklist, was 53.9, 

which is higher than the average of the general population. The baseline level for 

externalizing problems in our sample was 50.9 and did not differ from the mean T-

scores of the general population. Eighty-two children of 55 families took part in the 

study. At the last assessment, we registered 44 children in 29 families. Thirty-eight 

children of 32 families dropped out, 17 of whom did not indicate a reason. Eleven 

children had to be excluded because their parents dropped out. We excluded five 

children because one of their parents died. One child was lost to follow-up. Two 

children whose parents got divorced and two children who no longer lived at home 

were also excluded. We found no differences between participants and drop-outs in 
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children’s and parents’ age, parental depression, quality of marital relationship, or 

patients’ functioning (p > .10). 

3.2.2 Procedure 

At the start of inpatient rehabilitation, patients and family members were invited by 

their rehabilitation specialists to participate in the FuPro-Stroke study. We con-

ducted the first assessment as soon as possible after informed consent had been 

given. Stroke patients and spouses individually completed questionnaires four 

times: 2–5 weeks post-stroke (Time 1), 2 months post-rehabilitation (Time 2), 1-year 

post-stroke (Time 3), and 3-year post-stroke (Time 4). We assessed stress in children 

3 years post-stroke. All assessments were conducted by an independent research 

assistant. The medical ethics committees of the University Medical Center Utrecht 

and the participating rehabilitation centers approved the study. We obtained in-

formed consent from all participating patients, spouses, and children. 

3.2.3 Measures 

Child characteristics. Stress in children was assessed with the Dutch Stress 

Questionnaire for Children (Stress Vragenlijst voor Kinderen, SVK) from Hartong et 

al. (2003). This self-report measure consists of 17 questions focusing on how the 

child has felt in the previous 3 months. Scores range from 17 to 68; a higher score 

indicates more stress. Internal consistency of the measure was tested in children of 

parents with Parkinson’s disease (Cronbach’s α = .83; Dufour, Meijer, Van de Port & 

Visser-Meily, 2006). In this study Cronbach’s alpha was .86. 

Patient characteristics. We assessed patients’ communicative, cognitive, and 

ADL functioning. The ability to communicate was determined with the Utrecht 

Communication Observation (UCO; Pijfers, De Vries, & Messing-Peterson, 1985), a 

rating scale from 1 (no communication possible at all) to 5 (normal communicative 

ability). We did not administer the UCO at the last assessment because, medically, 

no major change in communication is expected 1 year after stroke. In patients with 

an UCO score of 4 or 5, we assessed cognitive functions through the Mini Mental 

State Examination (MMSE; Folstein, Folstein, & McHugh, 1975). The MMSE consists 

of 19 verbal questions with scores between 0 and 30. High scores indicate better 

cognitive functioning. A score of 24 or lower means reduced cognitive functioning. It 

should also be noted that a maximum score on the MMSE does not mean that a 

patient cognitively functions well (Schmand, Deelman, Hooijer, Jonker, & Linde-

boom, 1996). The MMSE was not implemented at the second assessment. ADL func-

tioning was assessed with the Barthel Index (BI). Research assistants held a struc-

tured interview with patients and filled in a score between 0 and 20 on the BI, a 

questionnaire consisting of 10 items about ADL and restrictions in mobility, varying 
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from incontinence to walking stairs (Collin, Wade, Davies, & Horne, 1988). High 

scores indicate that patients were independent on others with respect to ADL. We 

determined depressive symptoms in patients with the Center for Epidemiological 

Studies Depression Scale (CES-D). The CES-D has shown to be particularly sensitive 

and specific to detect depression in patients after stroke (Pickard, Dalal, & Bushnell, 

2006). The Dutch version of the CES-D was validated and consists of 20 questions 

about how the patient has felt in the previous week (Beekman, Van Limbeek, & 

Deeg, 1994). Response categories vary from 0 (seldom or never/ less than a day) to 

3 (mostly or always/5-7 days). Scores of the instrument can range between 0 and 

60. A score of 16 signals depressive symptoms and a score of 18 is considered to be 

a cut-off point for diagnosing depressive disorders (Lehr, Hillert, Schmitz, & Sos-

nowski, 2008). The higher the score, the more depressive symptoms are reported. 

In our study, Cronbach’s alpha of the measure was high from Time 1 to Time 4: .92, 

.89, .87, and .89. 

Spouse characteristics. We determined depressive symptoms in spouses with 

the Goldberg Depression Scale (GDS; Goldberg, Bridges, Duncan-Jones, & Grayson, 

1988). This instrument consists of four questions with a dichotomous response 

scale. If one of the answers was positive (1), the respondent answered five addi-

tional questions. A cut-off score of 2 has been shown to offer good specificity (93%) 

and sensitivity (82%) for depression (Van den Brink & Ormel, 1993). Cronbach’s 

alpha of the measure in this study ranged between .86 and .88. We used the Inter-

actional Problem Solving Inventory (IPSI) to measure the perceived quality of mari-

tal relationship. The IPSI consists of 17 items on a 5-point scale with a total score 

between 17 and 85. A high score indicates high problem-solving ability within the 

marital relationship, meaning that partners are able to resolve their problems 

through communication and pragmatic solutions and that the marital relationship is 

perceived as well-functioning (Lange, 1983; Lange, Hageman, Markus, Vriend, & 

Hanewald, 1990; Lange, Waterman, De Roos, & Wijsenbek; 1998). A score of 68.5 is 

considered to be the cut-off point between low versus high perceived quality of 

marital relationship. Internal consistency of the measure has been tested in Dutch 

men (Cronbach’s α = .86) and women (Cronbach’s α = .88; Lange, 1983). In our 

study, Cronbach’s alpha of the measure ranged between .88 and .92. 

3.2.4 Data analysis 

We used MANOVA to examine whether scores of parent characteristics between 

assessments changed. The multivariate partial eta squared values indicated the 

effect size. By means of t-tests for independent samples, we investigated whether 

there was a difference on stress between boys and girls. The program R, version 2.2, 

was used to fit the data to a two-level hierarchical model (Bliese, 2006), taking de-

pendencies between subjects coming from the same families into account. First, 
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families were randomly selected (Level 2). Subsequently, children nested within 

families were randomly selected (Level 1). Random selection was necessary as a 

matter of variability among children and families. With multilevel modeling, we 

examined whether the dependence among children nested in families explained 

part of the variability in the data. The Intra Class Coefficient (ICC) was estimated by 

dividing the variance among children by the sum of the variance among children 

and the variance among families (Tabachnick & Fidell, 2007). The ICC resulted to be 

small (< .01), showing that adolescents within the same families did not score simi-

larly. Consequently, the group level (families) did not significantly explain the vari-

ance in stress scores of children. Therefore, we were able to implement Pearson 

Product Moment Correlation tests to investigate relationships between stress in 

children at Time 4 and family characteristics at four assessments. On account of the 

enter method of multiple regression analysis, we determined the unique and com-

bined influence of predictors over time. Predictors significantly correlated with 

stress were entered first (i.e., child gender, patient depressive symptoms, spouse 

depressive symptoms, and quality of marital relationship). Subsequently, other 

variables were added (e.g., patient functioning, child age, and patient gender) to 

examine a possible improvement of model fitting. Since selective dropout could be 

excluded and a satisfying ‘cases to independent variables ratio’ was found advisable 

for the regression analyses, we estimated missing data by the Expectation Maximi-

zation method of SPSS, assuming missing completely at random (MCAR) because 

the cases for which the data were missing were considered to be a random sample 

of the cases (Graham, 2009; Little & Rubin, 1987). This is how we attained a data file 

with predictor values of 44 respondents. To identify multicollinearity, we used the 

variance inflation factor (VIF). If the VIF is greater than 1, multicollinearity may be 

biasing the regression model. It has also been suggested that a value of 10 gives 

reason to worry (Field, 2005). We produced all of our results using SPSS, version 

17.0. 

3.3 Results 

3.3.1 Participants 

At Time 1, age of children ranged between 7 and 18 years. Seventy-five percent of 

children were 12 years and older. Girls outnumbered boys, but this difference was 

not significant. Girls reported significantly more stress than boys (M = 37.00, SD = 

6.34 versus M = 31.39, SD = 8.80), t(42) = 2.46, p < .01 (one-tailed). Patients’ and 

spouses’ age varied between 33 and 53 years, and between 32 and 51 years, re-

spectively. There were more female patients than male patients. Female spouses 

were younger than male spouses, t(27) = 3.07, p < .01 (one-tailed), see Table 3.1. 
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Table 3.1 

Demographics of Children and their Parents at Time 1  

Parents Children 

Patient Spouse 

 

n (%) age (SD) n (%) age (SD) n (%) age (SD) 

Total 44 13.2 (2.5) 29 44.4 (4.9) 28 44.4 (4.2) 

Female 26 (59.1) 13.4 (2.3) 17 (58.6) 44.2 (4.4) 11 (39.3) 41.4 (5.1) 

Male 18 (40.9) 12.9 (2.8) 12 (41.4) 44.8 (5.7) 17 (60.7) 46.4 (3.5) 

3.3.2 Changes over time 

Communicative ability of patients ranged between 3.8 and 4.3 on the UCO during 

the 3-year measurement period, see Table 3.2. This means that patients were able 

to hold a conversation although they had difficulties to express what they meant. 

The improvement of communicative ability was significant. Scores on the MMSE 

indicated that stroke patients showed small to moderate cognitive disorders. The 

MMSE scores increased significantly. BI scores at Time 1 illustrated that stroke pa-

tients needed help in ADL and were restricted in mobility. A mean BI score of 18.9 at 

Time 2 indicated that, overall, patients rehabilitated to adequate functioning in ADL. 

The BI score curve showed a significant improvement of patients’ ADL functioning. 

According to the scores on the CES-D, approximately 25% of all patients were suffer-

ing from depressive symptoms during the 3-year post-stroke period. Spouses were 

mostly prone to depression at the first assessment as every second spouse showed 

depressive symptoms at Time 1. Based on spouses’ reports, the quality of marital 

relationship decreased over time. Since Time 2, the quality of marital relationship 

was progressively decreasing under the cut-off score (68.5 points), indicating that 

the marital relationship was worsening with time. 
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Table 3.2 

Parent Characteristics from Time 1 till Time 4 with Results of MANOVA  

 Time 1 Time 2 Time 3 Time 4 MANOVA   

 n M (SD) n  M (SD) n M (SD) n M (SD)     

 Patient         df λ F p η
2
 

 UCO¹ 29 4.14 (1.38) 17 4.12 (1.11) 28 4.39 (.99)   2, 15 .73 2.84 .090 .28 

 MMSE² 19 26.21 (2.39)   18 27.11 (2.00) 21 27.71 (1.68) 2, 16 .66 4.19 .034 .34 

 BI 29 14.17 (4.65) 17 18.47 (2.21) 28 18.82 (1.47) 29 18.86 (1.30) 3, 14 .32 9.92 .001 .68 

 CES-D³ 18 9.44 (9.95) 10 12.30 (9.04) 29 11.85 (8.53) 21 10.52 (8.94) 3, 6 .50 1.98 .218 .50 

 Spouse              

 IPSI 27 67.52 (10.82) 27 66.89 (11.38) 27 63.08 (13.45) 26 57.89 (14.33) 3, 21 .53 6.15 .004 .47 

 GDS³ 28 3.68 (2.13) 28 2.32 (2.82) 27 2.35 (2.43) 29 2.89 (3.06) 3, 24 .66 4.11 .017 .34 

Note. Time 1 = shortly after admission to the rehabilitation center, Time 2 = 2 months post-rehabilitation, Time 3 = 1 year 

post-stroke, Time 4 = 3 years post-stroke. UCO = Utrecht Communication Observation, MMSE = Mini Mental State Exami-

nation, BI = Barthel Index, CES-D = Center of Epidemiological Studies Depression Scale, IPSI = Interpersonal Problem 

Solving Inventory, GDS = Goldberg Depression Scale. ¹UCO was not administered at T4. ²MMSE was not administered at 

T2. ³Higher values mean worse condition. 

3.3.3 Relationships between child and parent characteristics and stress in 

children 

Children’s gender (female) was significantly correlated with stress in children. Chil-

dren’s age was not related to stress. No significant correlations were found between 

patient functioning and stress in children except for one slightly significant correla-

tion between cognitive disorders at Time 3 and stress in children. Gender of the 

patient was not correlated with stress in children either. Patients’ depressive symp-

toms at Time 2, Time 3, and Time 4 were highly correlated with children’s stress 

scores. Spouses’ depression scores at Time 2 and Time 3 were related to stress 

symptoms at Time 4. Furthermore, the perceived quality of marital relationship at 

Time 2 showed a significant association with stress in children, see Table 3.3. 
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Table 3.3 

Pearson Correlations between Stress in Children at Time 4 and Family Characteristics  

 Time 1 Time 2 Time 3 Time 4 

Children      

 Age -.13    

 Gender  .36***    

Patient     

 Gender  .11    

 UCO  .17  .10  .13  

 MMSE  .14   .29* -.07 

 BI  .00  .09  .11 -.03 

 CES-D  .19  .51**  .50***  .53*** 

Spouse     

 IPSI -.02 -.28* -.09 -.12 

 GDS  .23  .22*  .34**  .19 

Note. UCO = Utrecht Communication Observation, MMSE = Mini Mental State Examination, BI = Barthel 

Index, CES-D = Center of Epidemiological Studies Depression Scale, IPSI = Interpersonal Problem Solving 

Inventory, GDS = Goldberg Depression Scale. 

*p < .10. **p < .05. ***p < .01. Significance tests are two-tailed.  

3.3.4 Predictive model of stress in children 

Using the enter method at Time 1, a significant model emerged, F(1, 42) = 6.051, p = 

.018, adjusted R-square = .105. The only significant predictor variable at Time 1 was 

gender (β = .355), indicating that female gender was related to stress, see Table 3.4. 

At Time 2, a significant model with 5 predictors emerged, F(5, 38) = 3.670, p = .008, 

adjusted R-square = .237. Depressive symptoms in the patient was the only signifi-

cant predictor at Time 2 (β = .339). At Time 3, a significant model emerged with 5 

predictor variables included, F(5, 38) = 3.171, p = .017, adjusted R-square = .202. 

Though, the only significant predictor variable at Time 3 was depressive symptoms 

in the patient (β = .336, p = .021). At Time 4, a significant model emerged with 5 

predictor variables included, F(5, 38) = 4.151, p = .004, adjusted R-square = .268. 

Again, the sole significant predictor variable was depressive symptoms in the pa-

tient (β = .468). The collinearity statistics indicated that VIF’s of predictors included 

in the models were smaller than 10 (range between 1.01 and 1.79), meaning that 

none of the significant predictor variables had a strong linear relationship with oth-

er predictors. Therefore, we could assume that the regression coefficients were 

unique estimates reducing the chance of Type II errors (Field, 2005). 
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Table 3.4 

Standardized Regression Coefficients in 4 Models Predicting Stress in Children 3 Years Post-Stroke 

 Model 1 Model 2 Model 3 Model 4 

 beta t p beta t p beta t p beta t p 

Predictors             

 Child gender .36 2.46 .018 .25 1.77 .084 .27 1.87 .070 .23 1.70 .097 

 Child age    -.16 -1.19 .244 -.17 -1.22 .231 -.27 -1.95 .059 

 UCO       .22 1.21 .235    

 MMSE       .20 1.13 .267 .16 1.15 .256 

 CES-D    .34 2.49 .017 .34 2.40 .021 .47 3.30 .002 

 IPSI    -.16 -1.07 .291       

 GDS    .18 1.26 .216    .16 1.18 .244 

Note. UCO = Utrecht Communication Observation, MMSE = Mini Mental State Examination, BI = Barthel 

Index, CES-D = Center of Epidemiological Studies Depression Scale, IPSI = Interpersonal Problem Solving 

Inventory, GDS = Goldberg Depression Scale. 

3.4 Discussion 

In accordance with our hypothesis, results show that child report of stress 3 years 

after parental stroke is positively related to children’s gender (female), parents’ 

depressive symptoms, and low quality of marital relationship as early as 2 months 

post-rehabilitation. In comparison with other family characteristics, the ill parent’s 

depressive symptoms are most strongly and consistently correlated with child re-

port of stress 3 years after stroke. Results of the regression analysis delivers evi-

dence that stress in children after parental stroke can be predicted by a high level of 

depressive symptoms in stroke patients and children’s gender (female). This is in 

line with other studies which concluded that parents’ psychological functioning 

plays a major role in explaining children’s adjustment to chronic illness (Annunziato, 

Rakotomihamina, & Rubacka, 2007; Armistead, Klein, & Forehand, 1995; Korneluk & 

Lee, 1998; Langrock et al., 2002). Compared with the finding that among the general 

population, parental depression emerges as a significant risk factor for child mal-

adaptation (Forehand, Biggar, & Kotchick, 1998; Langrock et al., 2002), it is interest-

ing that in our sample especially depression of the ill parent was related to child 

report of stress. 

 Patient functioning and gender and children’s age did not appear to be impor-

tant predictors of child report of stress. Identifying children at risk for stress after 

parental stroke requires an assessment of children’s gender and depressive symp-

toms in the parent with stroke. The finding that patient functioning did not predict 

stress in children has to be considered with caution. Similar to the prior study of this 
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sample (Van de Port et al., 2007), our results showed that the BI was not related to 

stress in children at any time point. On the contrary, the prior study did find a sig-

nificant relationship with the Frenchay Activities Index (FAI), which is considered to 

be a more sensitive measure of Instrumental Activities of Daily Living (IADL) than 

the BI. Thus, the low sensitivity of the BI relative to the FAI may explain why we did 

not find a significant relationship between ADL and child report of stress. In addi-

tion, patients in our sample were moderately disabled in terms of ADL, cognitive 

and communicative functioning. Possibly, we would have found a significant corre-

lation between ADL and stress in children if the restrictions in ADL had been more 

severe. Further, we assessed the BI and the MMSE, both widely used in clinical prac-

tice and stroke research because they provide an estimate of the patient’s auton-

omy or independence of health care staff, indicating successful rehabilitation. How-

ever, these instruments did neither provide an estimate of pareses nor behavioral 

change such as diminished social participation, which both are common outcomes 

in stroke patients. Another concern was that the scales of UCO, MMSE, and BI 

showed ceiling effects, meaning that scores of patient functioning did not have a 

value higher than the given limit, which could result in a systematic overestimation 

of patient functioning. Moreover, it has been suggested that not the physical condi-

tion but the unpredictability of the parent’s medical condition may explain child 

adjustment (Pakenham et al., 2006). Children dealing with sudden and unexpected 

changes in parental behavior inherent to stroke might experience a high amount of 

stress. Due to the fact that patient functioning includes more than ADL, communica-

tion, mood, and cognition, future studies should also investigate other important 

characteristics such as social behavior of the ill parent and the unpredictability of 

illness. 

Our results do not sufficiently sustain the conclusion that age is unrelated to 

child report of stress after parental stroke. This finding is contradicted by a study on 

children of a parent with Parkinson’s disease supporting the idea that different age 

groups manifest specific adjustment problems. An example is that young children 

seem to experience more caregiver burden than adolescents (Schrag, Morley, 

Quinn, & Jahanshahi, 2004). Last but not least, stress was only measured at Time 4, 

meaning that no statement can be made about children’s stress level from the base-

line to Time 3. Most importantly, we deliberately made the choice to measure stress 

only at Time 4 because we were interested in persistent stress in children and we 

aimed to relate chronic stress to specific stadia of the stroke patient rehabilitation, 

from the acute phase to the chronic phase. 

Our study had some limitations. More adolescents participated in the study 

than latency-aged children and our sample was small and selective (i.e., two-parent 

families with one ill parent who received care from rehabilitation specialists), which 

may explain the restricted generalizability of our results. In addition, all participants 

in our sample were Dutch and residing in the Netherlands while in other countries, 
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parental illness may be treated differently by professionals and cultural aspects may 

play a role in coping with the illness as well (e.g., religious rituals and prayers). Fu-

ture research in the Netherlands and other countries should include larger and 

more representative samples to confirm our findings. 

These restrictions are compensated by the qualities of this study. First of all, 

there is no prior longitudinal study including several intervals in a 3-year post-stroke 

period with assessments of children, patient, and spouse characteristics related to 

long-term stress in children. In addition, stress theory constitutes an exceptional 

framework in which stress is seen as a mediator between stroke-related variables 

and future problems in children. The finding that shortly after stroke, screening of 

risk factors for stress in children has the potential of high predictive validity, gives a 

valuable direction for future studies. There are also methodological advantages of 

the study. We took into account common-method variance by implementing ques-

tionnaires to children, spouses, and children separately. 

Future work on parental stroke should deliver empirical ground for stress the-

ory. Stress theory should be extended by taking account of how children react to 

stress in terms of coping behavior. Empirical support for the stress and coping the-

ory should involve a measure of coping strategies and coping resources in children. 

Structural Equation Modeling could be used to examine whether stress and coping 

variables emerge as mediators between stroke-related variables and developmental 

problems. Finally, other assessments of stress in children than child report should 

be considered, such as cortisol samples and parent reports to increase the construct 

validity of children’s stress level. 

In conclusion, children living with a stroke patient may suffer from persistent 

developmental problems. Identifying parental depression may be a warning signal 

for elevated stress in children. This article shows that patient, spouse, and child 

characteristics are interrelated, providing support for an integrative approach in 

rehabilitation medicine. Our recommendation is to integrate children’s needs into 

the patient’s rehabilitation and to assess family risk factors for stress in children. 

Early screening of risk factors for stress in children contributes to problem preven-

tion in children of parents with a stroke. 

 

 




